inflammation, stress and occurrence of recent exercise. In the National Diet and Nutrition Survey, these factors were not controlled in the measurement of plasma zinc concentration. For example, 88 samples (8%) were collected from young people who had consented to the fasting procedure but had eaten or drunk something in the morning before blood sample was obtained . (e) In this National Diet and Nutrition Survey, poor zinc status was defined as a concentration below 10.71 mmol l À1 for a fasting sample . This cutoff point of zinc status was based on the data of the second National Health and Nutrition Examination Survey and the 10.71 mmol l À1 is a value derived from two standard deviations below the mean plasma zinc concentration for US adults. Since 1985, the body of knowledge about zinc status has significantly improved. For example, demonstrated that age and sex were significant confounders of serum zinc concentrations; therefore, separate cutoff points should be derived for children, adolescents and adult males and females. For example, 2.5 percentile of morning serum zinc concentrations for fasting adolescents aged 10 years and over has been suggested to be 11.31 ± 0.07 mmol l À1 .
Revised cutoff points based on age and gender will change the definition of 'low' plasma zinc concentration and population 'at risk' of zinc deficiency. (f) A total of 80% of the young people aged 4-18 years reported the dietary zinc intake below Reference Nutrient Intake, whereas 13% reported intake below their Lower Reference Nutrient Intake . Among subgroups, 26.2% of girls aged 4-6 years and 34.5% of girls aged 11-14 years had an intake below Lower Reference Nutrient Intake . We thank Mr Amirabdollahian and Dr Ash for their interest in our paper , which was published in February 2004, but was accepted some time before the publication of , which they cite. We would like, however, to make the following comments in defence of our original conclusions, and in particular of our conclusion that zinc intakes and status appeared to be generally adequate in British young people aged 4-18 years, as assessed by the National Diet and Nutrition Survey (NDNS), conducted in 1997 . We refer to paragraph (a) to (f) in the letter by Amirabdollahian and Ash:
(a) and (b): Although, as Amirabdollahian and Ash point out, the major findings of the NDNS were indeed considered to be robust, this does not imply that under-reporting was absent; indeed the doubly labelled water comparison clearly indicated that it was present, especially among certain age-sex groups (for example, adolescents). The NDNS report discusses the issue of under-reporting, including that affecting zinc intake estimates, on page 684. It is perhaps useful to consider three major aspects of 'misreporting': the first being the effect of the constraints of the recording procedure on dietary choices (often tending towards simplification), the second being omission from the dietary record of items actually eaten and the third, perhaps most important here, being the difference between true long-term mean individual intakes and actual intakes encountered in any limited-duration recording period (7d in this instance). Any limited duration of recording tends to increase the two extreme distribution tails, at the expense of the centre, thereby falsely increasing the estimated percentage of individuals below any chosen lower cutoff point of adequacy (in this case, the Lower Reference Nutrient Intake). We therefore argue that at least two of the three aspects of mis-reporting, as listed above, tend to falsely increase the apparent size of the lower tail, whereas only the second (omission of items actually eaten) unequivocally reduces the estimate of the population mean intake. For this reason, we suggest that any estimate of the percentage of the population with low intakes (for example, oLower Reference Nutrient Intake) is likely to be an over-estimate; therefore, we prefer to place more weight on the evidence from status measurements.
(c): We argue that plasma (or serum) zinc concentration, although admittedly imperfect, remains the best; indeed the only currently feasible index of zinc status, with respect to its suitability for surveys such as the NDNS (qv Brown et al., 2002; Gibson, 2004) . Although other, functional, indices (for example, taste acuity, stunting) have been suggested, these are only really feasible in the context of controlled interventions (for example, supplementation studies). In this context, the measurement of plasma zinc concentrations, from blood samples that were immediately chilled and separated within 2-4 h of collection, as in the NDNS protocol, are known to yield concentrations that are 2-3% lower than those seen in blood serum samples as used in the National Health and Nutrition Examination Surveys (qv English and Hambidge, 1988) . Therefore, by using cutoff values derived from the second National Health and Nutrition Examination Survey, where the assay material was serum instead of plasma , we are slightly overestimating the percentage of abnormally low plasma zinc concentrations, and not underestimating it, as claimed by Amirabdollahian and Ash (and please also see point (e) below).
(d): Most of the cited 'confounding factors' could not be controlled for, in our study, but more importantly, most of them (for example, the acute-phase reaction, non-fasting status) would have lowered the zinc status index values and thus would have increased the percentage of apparently abnormal values; therefore, our conclusion that zinc status was generally adequate would, we believe, not have been altered by eliminating or controlling for these 'confounding' factors. As reported in our paper, only two participants in our entire (NDNS) sample had plasma a 1 -antichymotrypsin concentrations (acute-phase marker) above the upper limit of the normal range (0.65 g l
À1
). In addition, none of the survey participants had been exercising before blood collection, so that was not a significant confounding factor.
(e): Amirabdollahian and Ash state that the 2.5 percentile of morning zinc concentrations for fasting adolescents aged 10 years and over has been suggested to be 11.31 ± 0.07 mmol l À1 . However, after converting to microgram per 100 ml, as used by Hotz et al., this value refers only to morning fasting blood samples of male subjects aged 10-64 years (see Table 2 of . Slightly lower values were given for female subjects aged 10-470 years and their data for younger children suggests that they, also, probably had lower values than those for male subjects aged 10-64 years.
We have re-analysed the NDNS data for the percentage of low plasma zinc concentrations using the cutoff points published in Table 4 of the publication by and have extrapolated a cutoff point of 69 mg per 100 ml for morning fasting blood samples from children aged o10 years, in the absence of a value in their Table. The overall percentage of 'low' plasma zinc concentrations increased by only 0.6%, from 2.0 to 2.6%. In other words, the percentage of low values in the NDNS (1997) British survey was almost exactly the same as that in the National Health and Nutrition Examination Survey II (1976-80). As argued above, even this is probably an overestimate for the NDNS, since we used plasma instead of serum. Gibson (2004) has suggested that a population is only at risk of 'zinc deficiency' when 420% of the population has plasma or serum concentrations below the chosen cutoff point for adequacy, whereas others (Hotz and Brown, 2004) have suggested that zinc deficiency in a population is probably not a public health concern when the prevalence of low serum zinc concentration is o10%.
(f): As argued above, we suggest that the virtual absence of evidence for low zinc status is the most compelling reason for arguing that zinc intakes were probably adequate, overall. Although it is arguable that some individuals who have plasma zinc concentrations within the normal range may nevertheless be functionally deficient, there was little definitive evidence for deficiency (either biochemical or functional), within the population studied. Moreover, little or no correlation was observed between zinc intakes and plasma concentrations, which might (if present) have suggested that those individuals with low intakes had also developed poor status. Indeed it is well known (qv Gibson, 2004 ) that a plethora of factors affecting the bioavailability of dietary zinc tend to obscure the relationship between zinc intakes and status; therefore, the adequacy of zinc intakes is better assessed in terms of status than by intake estimates.
To summarize, we continue to believe that our original conclusion, that zinc intakes and status appeared to be generally adequate in British young people aged 4-18 years, is supported by our data, and is not altered materially by subsequent publications. CW Thane, CJ Bates and A Prentice MRC Human Nutrition Research, Cambridge, UK E-mail: Christopher.Thane@mrc-hnr.cam.ac.uk
